A recombinant bacteriophage lambda clone of human sequences homologous to the erb-B region of avian erythroblastosis virus was kindly provided by B. Vennstrom (6) . A 7.3-kilobase (kb) EcoRI fragment of human DNA from this clone was subcloned in plasmid pBR327, and a 2.5-kb HindIII-EcoRI subfragment from the EcoRI insert was purified on a polyacrylamide gel. The 2.5-kb HindIII-EcoRI subfragment, which corresponds to the tyrosine kinase portion of v-erb-B (18), was nick-translated and used as a probe in blot hybridization assays. This probe hybridized to a single 7.3-kb EcoRI fragment from human genomic DNA, as expected from the map of the human c-erb-B clone (6) .
A series of mouse-Chinese hamster somatic cell hybrids (7, 8) were screened with the c-erb-B probe to determine which mouse chromosome carried c-erb-B sequences. Digestion with HindIII produced c-erb-B-reactive DNA fragments of 19, 5.0, and 1.9 kb in Chinese hamster DNA and 4.8-and 5.3-kb fragments in mouse DNA. PstI digestion resulted in one c-erb-B-reactive fragment of 4.5 kb in Chinese hamster DNA and one fragment of 5.3 kb in BALB/c mouse DNA. None of 18 somatic cell hybrids tested had the mouse-specific HindIll or PstI fragment. The only mouse chromosome absent in all of these hybrids is mouse chromosome 11 (9) . These data ( (19) , who used an independent set of somatic cell hybrids.
To establish a more precise chromosomal localization for Erbb, we surveyed mouse strains for differences in the sizes of DNA restriction fragments reactive with the c-erb-B probe. Such strains C57BL/6J, C57L/J, CE/J, 129/J, SM/J, I/LnJ, BDP/J, P/J, and WB/ReJ.
The PstI polymorphism was used to follow the inheritance of Erbb alleles in recombinant inbred (RI) strains of mice. RI mouse strains are families of inbred strains derived by mating the offspring from a cross between two parental strains (14) . In the series of matings used to generate RI strains, parental alleles at closely linked loci tend to be inherited together, so that parental combinations of alleles at these loci are generally maintained. RI strains derived from parental strains which differed for the PstI polymorphism at Erbb were typed for inheritance of the 5.3-or 5.5-kb c-erb-B-reactive PstI fragment. The pattern of inheritance of Erbb was then compared with the pattern of inheritance of other genes for which the parental strains differed. Illustrative typing data are shown in Fig. 1A , and the results are summarized in Table 2 . Erbb was inherited concordantly with the gene for alpha-globin (Hba) on mouse chromosome 11 (10) in 20 of 24 RI strains tested (13 of 17 RI strains derived from a cross between AKR and C57L mice and 7 of 7 RI strains derived from a cross between BALB/c and C57BL/6 mice). These data provide strong evidence that Hba and Erbb are linked (P < 0.001) (14) . The presence of four recombinants among 24 RI strains implies a map distance of 5.6 centimorgans (14) .
We confirmed the linkage between Erbb and Hba by using congenic mice differing mainly in the Hba region. The congenic strains tested were generated by successive backcrosses in which chromosomal regions encoding unusual or mutant (alpha-thalassemia) Hba haplotypes from various mice were transferred onto standard inbred genetic backgrounds. The parental mice presumably also differed at the Erbb locus, since backcross mice were segregating for the 5.3-or the 5.5-kb c-erb-B-reactive PstI fragment. Twelve partially congenic mice were tested (Fig. 1B) . Of the 12 mice tested, 8 carried Erbb alleles characteristic of the donor of the Hba region, indicating coinheritance of Erbb and Hba after multiple backcrosses. Coinheritance of Erbb and Hba was detected in two lst-backcross mice carrying the alphathal-27HB mutation (11), in three 6th-, 7th-, and 11th-backcross mice carrying the alpha-thal-J mutation (16) , and in one 2nd-backcross and two 19th-backcross mice carrying the alpha-thal-352HB mutation (11) . Of the 12 partially congenic mice tested, 4 had lost the Erbb allele of the Hba donor strain. The fact that these four mice were not related to one another indicated a minimum of four recombinational events between Hba and Erbb during the 76 backcrosses used to generate these mice. The low frequency of recombination detected in these congenic mice (4/76 = 5%) is consistent with the close linkage between Erbb and Hba determined by analysis of RI strains.
The alpha-thalassemia mutations used in this study involved deletions of greater than 35 kb of DNA, including the alpha-globin genes (15; J. B. Whitney, unpublished results). Mice carrying these mutations had wild-type-size c-erb-B-re- active PstI fragments. Therefore, the Erbb gene lies outside of the region deleted in the alpha-thalassemia mutations. Our finding that Erbb, a gene implicated in erythroblastosis, is linked to the alpha-globin locus on mouse chromosome 11 is intriguing because Erba, the cellular homolog of a second oncogene in avian erythroblastosis virus, has also been mapped to mouse chromosome 11(19) , as have a number of genes involved in hematopoietic differentiation. The latter include the alpha-globin complex, which includes embryonic as well as adult alpha-globin genes (17) and genes for two hematopoietic growth factors, colony-stimulating factor (CSA) (5) and interleukin-3 (IL-3) (J. Ihle, J. Silver, and C. Kozak, manuscript in preparation). CSA is involved in granulocyte-macrophage differentiation (5), and IL-3 regulates the proliferation and differentiation of a wide range of hematopoietic precursors, including those of the erythroid lineage (4) . Since Erba, IL-3, and CSA were mapped by analysis of somatic cell hybrids, further studies will be needed to determine how close these genes are to one another and to Erbb and Hba. In contrast to the apparent clustering of these genes on the mouse chromosome, in humans c-erb-A, c-erb-B, and Hba are reported to be on three different chromosomes (13, 19) , whereas CSA and IL- 3 have not yet been mapped. Therefore, it is unclear whether the physical association of Hba, Erba, Erbb, CSA, and IL-3 on the mouse chromosome has some functional or evolutionary significance or is merely fortuitous.
